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Balancing Values  

Engineering/Science Ethics is the Balancing of 
Values 
 

Two Aspects of Ethics  
Aspirational Ethics

Preventive Ethics  
 

 
 

 
 

Science and technology and the drastically changing 
world 

1942 12 2  
2000 6 26  
2001 9 11  
2001 11 25  
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Why science /engineering ethics now? 
 

 

 

 
 
Basic perception: The world is rapidly changing 
An age in which science and engineering have a 
deep and wide-ranging impact on human 
society 
An age in which decision-making by individuals, 
particularly science and engineering experts, 
can have a profound impact on society 

 
 

The importance of the ethical thought circuits 

 
 
 
 
 

 
The Cosmic Calendar by Carl Sagan 
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Comparing the entire history of the cosmos to 
one year 
0.25   
What were the achievements of engineers in 
just 0.25 
seconds  http://www.greatachievements.org/ 

 
 

Bill Joy’s Warning “The Future Doesn’t Need Us” 
 

 
“Grand Challenges for Engineering” 

http://www.engineeringchallenges.org/ 
 

 
The four levels of science/engineering ethics 
 

 

 

 

 
 
Meta level (science and engineering proper): 
Questions about the nature of science and 
engineering 
Macro level (science/engineering and society): 
Unprecedented issues on a global scale arising 
from the rapid development of science and 
engineering 
Mezzo level (system and organization): The 
necessity of system design due to system and 
organization changes (such as international 
mutual recognition of engineer education, and 
engineering qualifications, etc.) in keeping with 
the globalization of economic activities  
Micro level (individual scientists and 
engineers): Issues caused by individual 
engineers and companies—The emergence of 
issues in Japanese society, as evidenced by 
recent scandals   
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  What is ethics for engineers? 
 

 (Engineering Ethics = 
Engineering  Ethics) 
 
What is ethics? 

ethics Michael Davis  
ethos, mores  

 
 

 
Ethics is defined (by Michael Davis) as follows:  

(Derivation: ethos, mores) Practices, customs, 
(character, virtue) 
Code of conduct of a given social group 
Ethics as an academic discipline 
 

 
 

What Is Ethics? 
“Ethics is the science of conduct.” 
(Oliver A. Johnson) 
 

 
“

.”  
”Ethics is a compendium of normative systems for 
making value related judgments such as whether 
actions are right or wrong, or just or unjust, in a 
given social group, as well as the intellectual deed of 
ongoing investigation of these systems.” (Jun 
Fudano) 
 

engineering  
 “Engineering is the profession in which a 
knowledge of the mathematical and natural 
sciences gained by study, experience, and practice is 
applied with judgment to develop ways to utilize, 
economically, the forces of the nature for the benefit 
of mankind.” (ABET) 
 

 
Fudano’s definition of engineering ethics 

ABET  
“

”  
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“The compendium of normative systems used by 
engineers to make judgments about whether actions 
are right or wrong, just or unjust, or other related 
values required for the economical use of natural 
forces for the benefit (= value) of mankind, using the 
mathematical and scientific knowledge they have 
gained through study, experience, and professional 
practice in a given social group, and the continuous 
and critical study of these systems, as well as ability 
to make judgments based on these normative 
systems.” (Jun Fudano) 
 
 

  
The unique nature of science/engineering ethics 

 

 
Science and engineering always create new 
“values” 
How to make an appropriate balance among 
the existing values and the “new” values 
created by science and engineering 
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Why should the engineer be ethical? 
 

 
The three “traditional” models and the new 
“well-being” model 
 

Profession  (The 
social contract model: engineering as a 
new profession)  
Engineering professional societies in the 
US and Europe  

 (Engineering as Social 
Experiment) Martin & Shinzinger  

The interdependency 
model  Fudano  
 

Well-being/happiness 
model  Fudano  

 
Profession  
The Social Contract Model 

 
Profession  

 

 
 

 
What is a profession? 
History of engineering societies in the U.S. and 
their codes of ethics  
The functions of codes of ethics 
History of engineering societies in Japan and 
their codes of ethics 
Lack of the concept of profession in Japan 
  

 
 

The Social Experiment Model 
“Engineering as Social Experiment” (Martin 
and Schinzinger.) 
"Engineer as Responsible Experimenter" 

 
 

The Interdependency Model 
 

 
 

 

 
 

 
 

 
 

 

 
 
Premise: Attributes of an advanced science and 
technology society 
Dependence on technology is increasing 
Dependence on others (professionals) for 
matters that are essential for human existence 
(safety, health, welfare) 
A specialist in a given field is a layperson 
(member of the public) in other fields (it is 
impossible to be an expert in all fields) 
There is a gap between the scope recognizable 
by individuals and the actual scope of issues  
A grasp of the current state of the cutting edge 
in science and technology and suitable 
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judgment depends on science and technology 
professionals 
The establishment of external standards cannot 
keep up with the progress of science and 
technology 

 
Conclusions 

The public (including the professionals in other 
fields) depends on the ethics of the 
professionals in each field 
An advanced technological society can be 
sustained only if individual professionals can 
live up to the dependence of others on them 

 
 

What is the Well-being for engineers? 
 

 
The first principle of engineering ethics is to 
hold paramount the safety, health and 
well-being of the public 

 
What is “happiness”? 

 
Positive psychology and happiness studies 

 
Subjective well-being 

  
Three types of happiness) 

Pleasure 
Engagement 
Meaningful 
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Concluding remarks: The importance of ethics as 
the identity of engineers and the well-being of 
engineers 
 

 
Far from being a peripheral issue for engineers, 

engineering ethics is a core issue that relates to 
their raison d'être  
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Especially after the Great East Japan 

Earthquake, what engineers “ought to” or “aspire 
to” do is to develop science and technology which 
can promote the well-being and contribute to 
achieve the “Target Picture of Japan” described in 
the 4th Science and Technology Basic Plan. 
 

the meaningful life

 
The first principle of engineering ethics is to hold 

paramount the safety, health and well-being of the 
public. And, according to the findings of scientific 
studies in positive psychology, we can have the 
highest and long-lasting “happiness” by engaging in 
the meaningful life (contributing to something 
larger than yourself.) 
 

 
 Therefore, the engineers who practice on the first 
principle of engineering ethics can contribute to the 
well-being of themselves as well as that of the 
public. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


